Thyroid disease is probably the commonest endocrine abnormality encountered in clinical practice and enters into the differential diagnosis of a number of conditions, particularly obesity and anxiety states. When considered, it must be confirmed or excluded by appropriate laboratory investigations (Bayliss and Hall, 1973) . The simplest method is the estimation of serum thyroxine (T4), preferably with an assessment of thyroxine-binding proteins by a resinuptake test. The product of serum thyroxine and resin uptake, the calculated free thyroxine index (FTI), is accepted as the most reliable single indicator of thyroid secretory function (Bayliss and Hall, 1973) .
For the calculation of the FTI either the proteinbound iodine (PBI) or the serum T4, usually determined by a method not measuring iodine, may be used. Recent reviews on the subject (Flynn and Hobbs, 1971; Bayliss and Hall, 1973) , while warning against falsely elevated PBI values, nevertheless list this test as an alternative to serum T4 measurement. The PBI, which is cheaper and more easily automated than the T4 estimation, remains a popular test of thyroid function despite the well known risk of spuriously high results due to iodine contamination (Acland, 1971) . This may be due to the belief that contamination is easily recognized by the unrealistically high values obtained, or that it can be avoided by excluding patients who have recently ingested iodine in any form or who have undergone diagnostic procedures involving iodine-containing radioopaque media.
Received for publication 6 February 1974. The present study was undertaken to test the acceptability of the PBI as an alternative to T4 estimation. There were three main aims: (1) to assess the incidence of iodine contamination in patients referred for thyroid function studies; (2) to see whether such interference is easily recognized or could be prevented; (3) to assess, within the limits of the study, the diagnostic implications of such interference with special reference to the detection of hypothyroidism.
Patients and Methods
Most methods of PBI estimation employ steps to remove or reduce exogenous iodine contamination, with varying success. It was felt therefore that the best index of a falsely high PBI result would be the difference between the thyroxine iodine measured in the PBI and that calculated from thyroxine measured by a competitive protein-binding technique. This difference, representing non-thyroxine iodine, will be referred to as dL. Exogenous iodine may also cause a falsely low 1311 neck uptake by enlarging the body iodide pool. It seems therefore reasonable to consider that in euthyroid patients the combination of a low neck uptake and a high dI is evidence of iodine contamination. Such a group was sought among patients referred to us for thyroid function studies.
PATIENTS
All patients referred were carefully questioned about possible iodine intake during the preceding three months, in the form of cough mixtures, throat P. R. Pannall, P. C. Minnaar, and A. T. Neser lozenges, 'traveller's diarrhoea' preparations, eg, Enterovioform (Ciba), and iodine itself. Information on all previous radiological examinations and where possible a detailed history of all drugs was obtained. Patients were also asked whether they habitually used municipal water or well water.
Venous blood was drawn with precautions to avoid exogenous iodine contamination. Disposable syringes and needles were used and blood for PBI estimation was put into clean disposable containers. The mean neck uptakes of the subgroups of group A (dl -1-9 to + 2-0 ,ug/dl) did not differ significantly. The mean neck uptakes of the two subgroups of group B, both separately and together, were significantly lower than that of group A. The mean FTI(T4) did not differ significantly between groups A and B whereas the mean FTI(PBI) was significantly higher in group B. The T4 was within the normal range in all the patients of group B, except two who had mildly elevated values of 13-3 and 13-4 ,ug/dl (normal 5-6-12-6).
METHODS
It was considered therefore that the patients of There is no sure way of predicting which patients will have falsely raised PBI values. Certainly all who have had cholecystograms or angiograms in the previous six months should be suspected whereas, in this small series, intravenous pyelography seems less troublesome. Other procedures using iodinecontaining radioopaque media such as myelography are known to affect thyroid function tests for many years (Acland, 1971) . Excluding all patients with any history of such procedures or of iodine intake, would limit the problem but in 45 % of those affected in the present series no such history was obtained on direct questioning. In many contamination was massive.
As serum thyroxine estimation by methods not involving measurement of iodine are widely available there seems no good reason to continue using a test with such a high incidence of false results. Proteinbound iodine estimation should not be considered as an acceptable alternative to thyroxine estimation either directly or for use in calculating the FTI.
